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DETAILED ACTION 

Response to Arguments 

1 . Applicant's response to the last Office Action, filed 7/8/2009, has been entered and made 
of record. 

2. Applicant has amended claims 1, 10, and 18. Claims 1-3, 5-20 are currently pending. 

3. Applicants arguments filed 10/08/2009 have been fully considered but they are not 
persuasive. 

4. Applicant argues that Jensen does not teach, suggest or disclose animation. Independent 
claim 1 claims "automatically displaying each image in said collected plurality of images in an 
image by image manner-to create an animation, wherein said at least one position and orientation 
of said at least one instrument is projected on each said image." Jensen does not teach that the 
images are automatically displayed in an image by image to create an animation.. Additionally 
the applicant argues that Vilsmeier does not cure the deficiencies of Jensen. Nowhere does 
Vilsmeier teach, disclose or suggest animation of 2-D static images. Office Action admits Jensen 
does not "specifically teach automatically displaying on an output device each image in said 
collected plurality of static images in an image by image manner to create an animation." 

In response, Examiner refers to Jensen et al that teaches the display graphic processor accesses 
the slice data set memory 290 to display the image slices on the display 250.The display graphics 
processor 295 also constructs graphical representations (i.e. animation) of the instrument or tool 
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24 and overlays the instrument graphic with the image slices on the display 250. The display 
graphics processor 295 may present multiple two-dimensional image slices simultaneously on 
the display 250 with instrument graphics superimposed upon each image slice. Alternatively or 
in combination with image slices, the display graphics processor 295 may construct a three- 
dimensional rendering of the 3-D patient data volume and display the three-dimensional 
rendering on the display 250 separately or in combination with a three-dimensional graphical 
representation of the instrument 24. The three-dimensional patient image and three-dimensional 
instrument graphic may be controlled to rotate (in a video-type format) to permit viewing of the 
patient data volume from multiple angles and to permit viewing of the instrument graphic from 
multiple angles. Rotation of the three-dimensionally displayed patient data volume may be 
automatic , such as in a simulated video format, or may be controlled manually in a stepwise 
manner by the operator of the system( column 10, lines 25-65). Further the Examiner used 
Vilsmeir reference to teaches the instrument being projected to the image wherein a single 
display S indicating the positions of the operating instruments as married to the x-ray image. In 
this arrangement, once the patient 1 has been fixed in place, initially preferably two, three or four 
x-ray images are made in various positions of the C-arm 14, and the x-ray image data (including 
the marker pattern defining the position and three-dimensional location) are referenced and 
assigned by means of the reflector adapter 18 on the reference structure 17 in the camera-assisted 
navigation system. Additionally the applicant's argument that the combination of all the features 
recited in claims 1-3,4-20 makes the applicant's invention patentable different is not found 
persuasive and thus Jensen and Vilsmeir still reads on the applicant's claimed invention. All 
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remaining arguments are reliant on the aforementioned and addressed arguments and thus are 
considered to be wholly addressed herein. 

Examiner Notes 

5. Examiner cites particular columns and line numbers in the references as applied to the 
claims below for the convenience of the applicant. Although the specified citations are 
representative of the teachings in the art and are applied to the specific limitations within the 
individual claim, other passages and figures may apply as well. It is respectfully requested that, 
in preparing responses, the applicant fully consider the references in entirety as potentially 
teaching all or part of the claimed invention, as well as the context of the passage as taught by 
the prior art or disclosed by the examiner 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

7. Claims 1-3,5-20 are rejected under 35 U.S.C. 103(a) over Jensen et al (US 6,666,579) in 
view of Vilsmeier et al ( US 6,527,443) 



8. As to claim 1 , Jensen et al. teaches a method of performing instrument tracking on an 
image comprising: 
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collecting in a collection device that rotatably moves a plurality of static images using 
processing computer (a C-arm unit having an x-ray source for generating x-rays and a receptor 
for obtaining image exposures from received x-rays, the C-arm capable of moving the x-ray 
source and receptor along an image acquisition path between at least first and second exposure 
positions; figure 1; note that The image processing computer 16 collects a series of image 
exposures 32 from the receptor 34 as the C-arm 12 is rotated); 

computing on a tracking data processor at least one of a position and orientation of at 
least one instrument for said plurality of static images (the tracker module 18 receives position 
information from receptor, patient and instrument position sensors 40, 42 and 44, respectively, 
figure 1; note that the C-arm may be manually, mechanically or automatically moved along the 
image acquisition path.); and 

automatically displaying on an output device each image in said collected plurality of 
static images in an image by image manner to create an animation, wherein said at least one 
position and orientation of said at least one instrument is projected on each said image (The 
display graphics processor 295 accesses the slice data set memory 290 to display the image slices 
on the display 250. The display graphics processor 295 also constructs graphical representations 
of the instrument or tool 24 and overlays the instrument graphic with the image slices on the 
display 250. The display graphics processor 295 may present multiple two-dimensional image 
slices simultaneously on the display 250 with instrument graphics superimposed upon each 
image slice, column 10, lines 25-50). While Jensen meets a number of the limitations of the 
claimed invention, as pointed out more fully above, Jensen does not specifically teach one 
position and orientation of said at least one instrument is projected on each of said image . 
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Specifically, Vilsmeier teaches process for image-assisted treatment of target areas comprising 
the steps of: producing at least one radiographic projection image of a target area by means of an 
x-ray unit while simultaneously imaging a reference structure by means of the x-ray unit to 
create radiographic projection data; mapping the three-dimensional location of said reference 
structure via a navigation system to create mapped data; mapping the three-dimensional position 
of one or more operating instruments via the navigation system in the mapped data; marrying 
the mapped data of the reference structure as established by said navigation system with the 
radiographic projection data as established by said x-ray unit in a computer unit; and displaying 
the mapped data of said one or more operating instruments in correct positional relationship with 
the target area as determined from said radiographic projection image. It would have been 
obvious to one of ordinary skill in the art to project the instrument on each image in Jensen et al 
in order to obtain more precise results thus registering a more accurate tracking. Therefore, the 
claimed invention would have been obvious to one of ordinary skill in the art at the time of the 
invention by applicant. 

As to claim 2, Jensen et al. teaches the method of claim 1 wherein said plurality of 
images comprise a plurality of 2D fluoroscopic images (the acquisition module acquires a 
sequence of 2D fluoroscopic images at a predetermined positions spaced along the imaging path. 
Optionally the acquisition module may obtain 2D fluoroscopic images at an even interval along 
the image acquisition path, column 3, lines 44-55). 

As to claim 3, Jensen et al. teaches the method of claim 2 comprising continuously 
presenting the image by image animation using a display (The display graphics processor 295 
also constructs graphical representations of the instrument or tool 24 and overlays the instrument 
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graphic with the image slices on the display 250. The display graphics processor 295 may 
present multiple two-dimensional image slices simultaneously on the display 250 with 
instrument graphics superimposed upon each image slice. Alternatively or in combination with 
image slices, the display graphics processor 295 may construct a three-dimensional rendering of 
the 3-D patient data volume and display the three-dimensional rendering on the display 250 
separately or in combination with a three-dimensional graphical representation of the instrument 
24, figure 7). 

As to claim 5, Jensen et al. teaches the method of claim 1 comprising calibrating at least 
one image of said collected plurality of images such that said at least one position and orientation 
of said at least one image may be accurately displayed (a display graphics processor 295 in the 
image processing computer 16 construct graphical representation of the instrument or tool 24, the 
display graphic processor 295 may also present multiple two dimensional image sliced 
simultaneously on the display 250 with instrument graphics superimposed upon each slice , 
column 9, lines 66-column 10, lines 1-65)). 

As to claim 6, Jensen et al. teaches the method of claim 5 comprising selecting at least 
one calibrated image to be a current image (The display graphics processor 295 may present 
multiple two-dimensional image slices simultaneously on the display 250 with instrument 
graphics superimposed upon each image slice. Alternatively or in combination with image slices, 
the display graphics processor 295 may construct a three-dimensional rendering of the 3-D 
patient data volume and display the three-dimensional rendering on the display 250 separately or 
in combination with a three-dimensional graphical representation of the instrument 24, column 
10, lines 25-49). 
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As to claim 7, Jensen et al. teaches the method of claim 6 comprising computing said at 
least one position and orientation for said at least one instrument for said current image (FIG. 1, 
the tracker module 18 receives position information from receptor, patient and instrument 
position sensors 40, 42 and 44, respectively, column 8, lines 33-66) 

As to claim 8, Jensen et al. teaches the method of claim 1 comprising collecting said 
plurality of images using at least one moveable collection device (the C-arm 12 is movable in 
several directions along multiple images acquisition paths , column 3, lines 19-60). 

As to claim 9, Jensen et al. teaches the method of claim 8 wherein said moveable 
collection device comprises a C-arm coupled to an imaging device (a C-arm 12 and an image 
processing computer 16 , figure 1) 

The limitation of claim 10 has been addressed above except for the following 
"automatically repeating said selecting, computing and projecting and displaying steps to create 
an animation using a sequential image by image presentation through said series of 2D images". 
Jensen teaches that limitation in (the image processing computer 16 repeats steps 305-340 as 
shown in figure 8 so as to improve upon the patient slices imaged being displaced ) 

As to claim 11, Jensen et al. teaches the method of claim 10 comprising collecting said 
series of 2D images using a collection device that moves ( the C-arm is moved through an image 
acquisition path (A, B), along which at least first and second images are obtained. An 
acquisition module obtains multiple 2-D fluoroscopic images at desired positions along the 
image acquisition path and an image processor constructs a 3-D volume of object data based on 
the 2-D fluoroscopic images, see abstract) 
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As to claim 12, Jensen et al. teaches the method of claim 11, wherein said collection 
device comprises a C-arm coupled to the imaging device (image processing computer 16 
connected to the receptor device 34, figure 1). 

As to claim 13, Jensen et al. teaches the method of claim 10 wherein said series of 2D 
images comprise a series of 2D fluoroscopic images (2D fluoroscopic images , column 3 , lines 
1-17). 

As to claim 14, Jensen et al. teaches the method of claim 10 comprising continually using 
said sequential image presentation by image through said series of 2D images in a display (A 
fluoroscopy imaging system 200 includes a detector 210 mounted to a C-arm for detecting x-rays 
passed through a patient. A tracking subsystem 220 receives patient coordinate information 225, 
detector coordinate information 230 and instrument coordinate information 235. The tracking 
subsystem 220 processes the coordinate information 225-235 and passes it to an image 
processing unit 240 which receives exposure frames from the detector 2 1 0 and outputs image 
frames to the display 250, figure 7). 

As to claim 15, Jensen et al. teaches the method of claim 14 comprising projecting said at 
least one position and orientation of said at least one instrument into at least one image of said 
series of 2D images (he image processor may perform an iterative reconstruction technique to 
construct the 3-D volume. Alternatively, the image processor may perform a back projection 
technique to construct the 3-D volume, column 3, lines 19-26) 

As to claims 16-17, Jensen et al. teaches the method of incrementing at least said current 
image and recomputing said at least one position and orientation of said at least one instrument 
(the 3-D patient data set is updated with the information from 10 or more exposures before 
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patient slices are reconstructed. Additional exposures may be obtained, beyond 10 exposures by 
repeating steps 305-325, thereby improving the information within the 3-D patient data set. 
Once patient slices and/or 3-D images are constructed at step 335, the patient slices and/or 3-D 
images are displayed at step 340, alone or in combination with instrument graphics representing 
the position of the instrument 24 relative to the patient 22, column 1 1 ,lines 15-29) . 
The limitation of claims 18-20 has been addressed above. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Contact Information 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NANCY BITAR whose telephone number is (571)270-1041. 
The examiner can normally be reached on Mon-Fri (7:30a.m. to 5:00pm). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vikkram Bali can be reached on 571-272-7415. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nancy Bitar/ 
Examiner, Art Unit 2624 



/WESLEY TUCKER/ 

Primary Examiner, Art Unit 2624 



